Vernal keratoconjunctivitis is a chronic, seasonally exacerbated bilateral external ocular inflammation. It is essentially a disease of childhood and youth, most frequently seen between the ages of 6 and 20. The disease is more common in males until after puberty, when the incidence in both sexes tends to be more equal. ' There are three major forms of the disease: limbal, palpebral, and mixed. Coloured races are particularly prone to the limbal form of the disease,' and purely or predominantly limbal form of the disease appears to be found more frequently in black populations.23 Corneal findings are common and include punctate epithelial keratitis, epithelial macroerosion, plaque formation, subepithelial scarring, and pseudogerontoxon. 4 Vernal keratoconjunctivitis is usually considered 8 5 years. The symptoms given by the patients or their relatives were itching (13 patients), redness (eight patients), photophobia (six patients), lacrimation (three patients), and foreign body sensation (one patient).
The condition was bilateral in nine patients and unilateral in four. Circumcorneal disease was noted in all the patients, with encroachment on to the cornea in three patients (Fig. 1) Co Beerse, Belgium) and H202.2' The cells were briefly counterstained with Mayer's haemalum. Subsequently the cells were stained with Giemsa stain and examined by light microscopy.
Results

CONJUNCTIVAL SCRAPINGS
All the specimens contained sufficient number of cells. Many mast cells (Fig. 2) , lymphocytes, plasma cells, and polymorphonuclear leucocytes were present in all the specimens. Occasionally very few basophils were seen. Eosinophils were present in only four specimens.
CYTOLOGICAL OBSERVATIONS OF THE REPLICAS
The replicas obtained from all the patients contained the lesion area and the surrounding corneal and conjunctival epithelium. Phase contrast and oblique illumination microscopy of the replicas allowed us to study the shape and arrangement of the superficial epithelium. In the lesion area the epithelial cells were necrosed and were of irregular shape and arrangement. In the punctate lesions seen clinically localised patches formed of necrotic epithelial cells were observed (Fig. 3) . Outside the lesion area most of the epithelial cells were intact. Only some were swollen, rounded, and occasionally fused.
Giemsa staining showed that the epithelial cells in the lesion area were necrotic. They had dark swollen nuclei with little or no cytoplasm. Dense collections of inflammatory cells were present in the lesion area. In all cases the cellular infiltrate was composed of eosinophils which were either intact or fragmented with scattered eosinophilic granules, mast cells, lymphocytes, plasma cells, and polymorphonuclear leucocytes (Fig. 4) . Basophils were occasionally seen. The surrounding epithelial cells showed granular cytoplasm. Some had swollen nuclei and others had small dark nuclei. Few inflammatory cells were seen scattered between these cells.
IMMUNOHISTOCHEMICAL RESULTS
Positive results were obtained in all the specimens examined. The epithelial cells in the limbic lesion area, as well as in the surrounding epithelium, were non-reactive for all the monoclonal antibodies used. The surface epithelium of the limbic lesion and the adjacent cornea and conjunctiva showed the presence of various types of inflammatory cells. These cells were present mainly in the area of the lesion, with few cells scattered in the surrounding epithelium. Most of.the inflammatory cells expressed the major histocompatibility (MHC) class II antigens. T-lymphocytes including few OKT4-Leu3a+ (helper/inducer) cells and many OKT8+ (suppressor/ cytotoxic) cells were present. B1+ cells were present in large numbers (Fig. 5) . The presence of many OKT6+ cells indicated the presence of accessory cells (Langerhans cells).
Discussion
The presence of eosinophils and free eosinophilic granules has been considered to be the most characteristic feature of the conjunctival scrapings in vernal disease.26 Kimura and Thygeson27 noted a characteristic fragmentation of the eosinophils in the conjunctival scrapings of patients with vernal conjunctivitis. We detected eosinophils in only four scrapings out of the 13 examined. Similar finding was noted by Abelson et al.,28 who found eosinophils in the conjunctival scrapings of 63% of their patients with vernal conjunctivitis. They concluded that eosinophils present in deep and superficial conjunctival tissues as seen in biopsy specimens may not be recovered in scrapings; their absence -from scrapings should not exclude the diagnosis of allergic ocular disease.
Numerous mast cells were present in the conjunctival scrapings of all the patients. On the other hand very few basophils were occasionally seen, indicating that mast cells are predominant in the conjunctival scrapings of our patients. In addition the scrapings showed lymphocytes, plasma cells, and polymorphonuclear leucocytes.
Epithelial invasion by mast cells, eosinophils, and basophils has been reported in vernal conjunctivitis. 2 Polymorphs'3 and lymphocytes" were also noted.
The replica technique allowed us to study the superficial epithelium and the distribution of inflammatory cells in the limbic lesion and the adjacent corneal and conjunctival epithelium. In the limbic lesion area the epithelial cells were necrosed and lost their normal hexagonal shape and arrangement. They were mixed with dense collections of inflammatory cells. Outside the lesion area the epithelial cells were more or less of normal shape and arrangement, but some of them were swollen, rounded, and occasionally fused. Few inflammatory cells were seen scattered outside the lesion area. The inflammatory infiltrate in the limbic lesion was composed of many eosinophils which were either intact or fragmented with the release of their granules, mast cells, lymphocytes, plasma cells, and polymorphonuclear leucocytes. As we observed in the conjunctival scrapings, basophils were very few and mast cells were predominant. Eosinophils were noted in all the limbic specimens obtained by the replica technique in spite of their presence in only four conjunctival scrapings. This indicates that examining the limbic lesion by the replica technique was more valuable than examining conjunctival scrapings in investigating this disease.
Immunohistochemical staining showed that most of the inflammatory cells present in the lesion area expressed major histocompatibility (MHC) class II antigens, indicating that they are immunologically active. We noted that many B-lymphocytes were present in the cellular infiltrate. This observation can explain the findings of other authors who noted elevated levels of IgE in the tears of patients with vernal keratoconjunctivitis. T-lymphocytes including OKT4-Leu3a+ (helper/inducer) cells and OKT8+ (suppressor/cytotoxic) cells were also present. However, OKT4-Leu3a+ cells were present in small numbers. Many OKT6+ cells were detected in the lesion area, indicating the presence of Langerhans cells. Langerhans cells function as antigen presenting and activating cells for T-lymphocytes. 29 Our data indicate that B-lymphocytes, Tlymphocytes, and Langerhans cells are involved, suggesting that other immune mechanisms in addition to type 1 reaction are participating in the pathogenesis of the disease and points to a complex immunopathogenesis. From our work we can conclude that humoral immunity and cell mediated immunity are involved. Other authors" suggested that delayed-type hypersensitivity of the cutaneous basophil type may be involved owing to the presence of basophils in conjunction with other pathological changes. In 
